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In the wake of Winter Storm Ulmer, an intense “bomb cyclone” that set preliminary low-pressure 
records, historic flooding occurred in 41 locations across the Midwest United States, causing 
many streams and rivers – including the Platte, Missouri, and Elkhorn Rivers - to rise to all-time 
record flood levels in Nebraska. Warm and dry conditions, along with 4-8 inches of snowfall, and 
over 1” of rain caused over 3-5” of storm water runoff from rapid melting.
A rare confluence of circumstances produced the flooding, including extreme cold earlier in the 
winter that preserved a significant amount of snowfall, a thick layer of ice on waterways, and the 
large downpour of rain from Winter Storm Ulmer. Unusually warm air caused the snow and ice to 
rapidly melt, producing record amounts of runoff within a short period of time. 
This poster presents several data sets from NASA and the USGS (our partner agency) that can be 
used in analyzing floods and flood areas, including soil moisture, snowfall, floodwater areas, 
vicinity of urban areas and impervious surfaces, and proximity of strategic or critical 
infrastructure.
NASA ASTER data can be used to show the areas of extreme flooding, 
as seen above – with overlays of pastures (brown), land water areas 
(light blue), and GRUMP polygons (green) from SEDAC; MODIS NRT 
Floodwater areas (dark red) from Goddard; and natural gas liquid 
pipelines (yellow) from DHS HIFLD
Landsat 8 OLI data, captured on 3/16/2019, showing flooding areas (blue), with overlays 
of pastures (brown), ATSDR Hazardous Waste Site (purple polygons), GRUMP polygons 
(yellow), and GMIS polygons (black) from SEDAC; MODIS NRT floodwater areas (red) 
from NASA Goddard NRT Global Flood Mapping. and natural gas liquid pipelines (green) 
from DHS HIFLD
Sentinel-2 data with overlays of ATSDR Hazardous 
Waste Sites (blue), pastures (purple), GPW land 
water areas (light blue), and GRUMP polygons (pink) 
from SEDAC; and natural gas liquid pipelines (green) 
from DHS HIFLD
NASA SMAP 1km data showing soil moisture after the 
flooding (taken on 3/18/2019), with overlays of pastures 
(brown), GPW land water areas (light blue), GMIS polygons 
(black) from SEDAC; and natural gas liquid pipelines (pink) 
from DHS HIFLD
Snow Cover (Normalized Difference Snow Index, or NDSI), shown in yellow and pink, derived from the cloud free 
snow reflectance sensed by MODIS/Aqua, courtesy of NASA’s Global Imagery Browse Services (GIBS), shows Winter 
Storm Ulmer, the “bomb cyclone” (a mid-latitude cyclone that rapidly intensifies, dropping at least 24 millibars over 
24 hours), on March 11, 2019. The storm set preliminary low-pressure records, created wind gusts of up to 90mph 
from Colorado to Iowa, dropped snowfall totals from 10 inches in Arizona to 52 inches in Colorado, covered an area of 
248,548 square miles, and closed a majority of major roads and highways throughout the Great Plains states. The 
result was record flooding in many areas due to rain and the resulting rapid snowmelt. Corrected Reflectance (True 
Color) from VIIRS is in the background.
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https://earthdata.nasa.gov/gis
DATA USED:
Alaska Satellite Facility Distributed Active Archive Center (ASF DAAC)
• Copernicus Sentinel-1A Red/Green/Blue (RGB) flood map, from 3/16-
19 and 3/24-25, 2019. This data is always cloud free!
Land Processes DAAC (LP DAAC)
• Advanced Spaceborne Thermal Emission and Reflection (ASTER) Level 
1T (L1T) version 3, from 3/18/2019
• Moderate Resolution Imaging Spectroradiometer (MODIS)/Terra, 
Surface Reflectance Daily Level 2G Global 250m SIN Grid V006 
(MOD09GQ),
National Snow and Ice Data Center DAAC (NSIDC DAAC)
• Soil Moisture Active Passive (SMAP) 1km soil moisture product, 
from 3/18/2019
Socioeconomic Data and Applications Center (SEDAC)
• Agency for Toxic Substances and Disease Registry (ATSDR) 
Hazardous Waste Site polygons
• Global Agricultural Lands pastures polygons
• Global Man-made Impervious Surface, version 1 (GMISv1) 
polygons
• Gridded Population of the World (GPW) land and water areas 
polygons
• Global Rural-Urban Mapping Project, version 1 (GRUMPv1) 
urban extent polygons
Global Imagery Browse Services (GIBS) Web Mapping Service
• MODIS/Aqua Snow Cover/Normalized Difference Snow Index 
(NDSI), from NSIDC DAAC
• Visible Infrared Imaging Radiometer Suite (VIIRS) Corrected 
Reflectance bands M11-I2-I1, from the Joint NASA/NOAA Suomi 
National Polar-orbiting Partnership, from LP DAAC
MODIS Near Real-Time (NRT) Floodwater data, from 3/20/2019, 
courtesy of NASA’s Goddard NRT Global Flood Mapping Office 
(Experimental Science Product)
US Geological Survey (USGS)
• Copernicus Sentinel-2 (natural color RGB), from 
3/16/2019 and 3/22/2019
• Landsat 8 Operational Land Imager, from 3/16/2019
• Stream gage information from the USGS National Water 
Information System (NWIS) Surface Water Data 
Department of Homeland Security (DHS) Homeland 
Infrastructure Foundation-Level Data (HIFLD) data
• Natural Gas Liquid Pipelines
Stream gage information 
displaying gage height (in feet) 
from the USGS NWIS clearly 
shows how the Missouri River 
crested above floodstage after 
the storm came through on 
March 12th, 2019.
At least 200 gages along the 
waterways of the Midwest 
U.S. reported a level of 
flooding on March 23, 2019.
As of May 9, 2019, 32 U.S. 
river gages were above major 
flood stage.
Background Image:
Suomi-NPP VIIRS Corrected Reflectance (M11-I2-I1), taken on 
3/15/2019, with overlay of cloud-free Copernicus Sentinel-1A 
Red/Green/Blue (RGB) flood map, from 3/16-19 and 3/24-25, 2019
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